Background: One of the most important objectives for University of Dammam is to send competent graduated physicians into the society, which cannot be accomplished without assessments of the clinical skills of the students. The Objective Structured Clinical Examination (OSCE) was recently implemented to improve the quality, reliability, validity, university standards, and international rankings, and to decrease time consumption by the exams.
Introduction
The Objective Structured Clinical Examination (OSCE) is considered the standard method for medical student assessment for both preclinical and clinical courses internationally, especially in high-rank universities of the United States, Canada, the United Kingdom, and Australia. It has also become part of United States Medical Licensing Examination (USMLE), [1] [2] [3] Medical Council of Canada Evaluating Examination (MCCEE), [4] and Professional and Linguistic Assessments Board (PLAB) examination. [5] In 1979, Harden and Gleeson [6] implemented the first OSCE. Many changes were made in its design and structure to make it more efficient and reliable for evaluating the skills of the examinee. [7] It is the best way to assess multiple and different clinical skills that can show the students' knowledge, history taking, physical examination, communication skills, investigation interpretation, and management in professional and fair method. [8] The OSCE needs a lot of preparation from students because they must read about most of the systems to clear the exam, and they will be examined by a number of faculty members, EXAMINED by same faculty members, which will decrease the discrepency and they will have similar stations and cases.
Long/short case had many disadvantages, which are summarized as follows [9, 10] :
1. Time consuming (it will take 45-60 min for interviewing and examining real patients).
6. Differences of scoring among the examiner. 7. Discussion focused on few systems because of time limitation. 8. Discussion of investigation and management might be skipped because of time limitation. 9. Possibility of psychological and grading effects due to injustice in the scoring of students. [11] [12] [13] [14] 10. Discrepancy in exam scores in comparison to clinical exam scores of some students.
The OSCE had many advantages in comparison to long/ short cases and written exam or the written essay. The most important points are as follows:
1. It takes less time for assessment of multiple skills. 2. It standardizes patients/cases for all candidates. 3. It is a reliable exam. [15] [16] [17] 4. It is a valid test. [3, 18] 5. It is considered as a fair exam. [6, 19, 20] Many tools exist that are used to measure the reliability of the OSCE, such as Cronbach a that mainly evaluates ''stability.'' It can reveal the differences in students' performance at each station and afford a global rating, which evaluates the overall performance and if the checklist used is appropriate for the skill level of the students. The R 2 coefficient is used to measure the proportional change in the dependent variable (the checklist score) by changes in the independent variable (the global grade); this is a marker of internal consistency. [21] [22] [23] [24] [25] [26] The final method for establishing the validity of the exam is the comparison of the OSCE scores with written exam scores using Pearson correlation. [27] In Saudi Arabia, King Saud University and King Abdulaziz University were the first Saudi universities to published their experiences about using the OSCE in the field of surgery, which was reported in detail by Al-Naami [28] at King Saud University (for students in their final year). This report concentrated on reliability and validity. The use of the OSCE in family medicine at King Saud University was reported by Raheel and Naeem [29] ; the undergraduate perceptions of the exams were positive. For the field of dermatology, it was concluded that the OSCE was a gold standard exam, but again, there were no details about internal medicine. [28, 29] In 2014, the Internal Medicine Department at University of Dammam decided to shift from the old-style long/short cases exams to the OSCE style after becoming aware of the more obvious disadvantages of the former exam style. These included the lack of establishing the reliability and validity of the exam, especially with the increasing number of medical students accepted and many students entering a residency or fellowship program in the United States, Canada, the United Kingdom, or Australia, where the OSCE is part of the licensing requirements (e.g., the USMLE, MCCEE, and PLAB). In addition, the OSCE will assist in the goals of sending competent physicians into the community and evaluating the quality and contents of courses.
The aims of this study were the following:
To evaluate the reliability and validity of the OSCE. To assess if different reliability results affect the validity of the exam.
To develop a standard for all examinees.
To ensure the competency of graduates.
Materials and Methods

Participants
This pilot study was conducted during one semester (February to May) with 92 medical students, who took the exam in three groups (March, April, and May 2014). At the end of the semester, the students took the written exam, which comprise 80 multiple-choice questions.
Procedure
Orientation lectures for the faculty were held about the OSCE; stations, the importance of the rubric for the checklist, and global ratings were explained. Meticulous and lenient consultants were excluded. An introductory orientation about the OSCE was given for each student group on the first day of the course.
The blueprint was established for each exam, and there were no repeated stations in the exam. The OSCE exam had 20 clinical stations and covered history taking, physical examinations, communication skills, and data interpretation. Each station took 7 min to complete. Students were divided in groups as shown in Table 1 . The blueprint for each group covered all the systems in internal medicine, including communication skills, cardiology, the respiratory system, gastroenterology, endocrinology, hematology/oncology, nephrology, infectious disease, rheumatology, and general medicine, which are shown in Table 2 . The exams were conducted for over 3 days for all the three groups for 5-7 h/day. The highest total score was 100%; the OSCE exam accounted for 50%, a continuous assessment for 10%, and the written exam for 40%. All 92 students took the clinical and written exam; after each exam, the coordinator of the course met with faculty and students to assess and correct any problems with the OSCE to ensure better reliability in the future.
Ethical Considerations
The study was approved by the Institutional Review Board of the University of Dammam (approval number: IRB-2014-01-317). Informed consent was obtained from all participants.
Data Analysis
The exam reliability was assessed using Cronbach a, the global rating (our rating was clear pass, borderline, and clear fail), and the coefficient of determination, R 2 . Spearman rank correlation was used to evaluate the correlation between the checklist score and the global rate score. At the end of the semester, each student took the written exam, which was analyzed (mean, median, mode) separately for each year. [21] [22] [23] [24] [25] [26] [27] The validity was measured using Pearson correlation. Each system was analyzed to understand any deficits in the courses.
Results
The reliability for the OSCE was evaluated using Cronbach a, which indicated the stability of the stations on the three exams for the fifth-year students. The a's were 0.621, 0.799, and 0.854. Spearman rank correlation and R 2 coefficient determinants were used for correlating the checklist and the global score to arrive at an internal consistency score. The correlations were 0.6, 0.621, and 0.75 (p o 0.001), which indicated a strong correlation between the checklist score and the global rating on all days of the exam. The R 2 coefficient determinants, which were used to examine the linear correlation between the checklist and the global score, were 61%, 80%, and 85% for the fifth-year students, with the highest value in the male group. Spearman rank correlation and R 2 coefficient determinant values did not differ much, which indicated very good internal consistency [ Table 1 ].
Cronbach a for the stations ranged from 0.5 to 0.9. Table 3 shows Cronbach a's for the stations based on the systems; we can see the improvement of Cronbach a for each system after each exam such as nephrology, rheumatology, endocrinology, hematology, and communication skill. The score ranges for each system are shown in Figure 1 , which were calculated given the total possible score of 100. The OSCE score for students was between 20 and 45.9 of 50, with mean of 37.8, median of 38.7, and skewness of -1, and standard deviation (SD) of 4.56, which indicated most of the scores were around the right side of the mean and the extreme values were on the left. The OSCE score analysis for the students in the fifth years is shown in detail in Table 4 .
The reliability of the written exam was found to be 0.854 in the fifth year, which was considered very good. Our students must have at least 60% in the OSCE and 60% in the written exam to pass the course.
The detailed score analysis for the written exam is shown in Table 4 ; the minimum score was 15.5 and the maximum was 36 (of 40%) for the fifth-year students, with a mean of 29.5, median of 29.75, SD of 3.76, and relative SD of 12.7%.
For the validity of the exam, we compared the results of the OSCE score and the written exam score using Pearson correlation. The correlation was 0.6 for the fifth-year students, which indicated a strong correlation between the OSCE scores and the written exam scores [ Figure 2 ].
Finally, we conducted a factor analysis (with rotated factor), which ensured the components of the OSCE stations were distended and identified the construction of the exam: for the fifth year, it ranged from 0.219 to 0.9; most of the stations were between good and very good [ Table 5 ]. This added to the validity of the exam.
The lowest score was in cardiology and nephrology, which we noticed from the OSCE score. We interviewed the students after the exam and 95% agreed that both systems were difficult because there did not discuss the system during their rotation secondary to: 1. 90% never present a nephrology case at all because they think it is complicated. 2. 75% never examine the mummer presented in the OSCE. 3. 45% patient refused to be examined. 
Discussion
This is a single departmental and institutional pilot study conducted in 2014 in the Internal Medicine Department at the University of Dammam. First, the number of students who participated in the exam was a good sample, and the reliability of the stations was good as it was the first experience for the department. We used several measures, including Cronbach a, to measure the stability of the stations, and Spearman rank correlation, and the R 2 coefficient determinants to measure internal consistency. These measurements gave more power to the study result and proved the reliability of the OSCE, which was already proved by most of the published studies in many courses. There was an increase in the tools used in reliability measurement, such as the Cronbach a, the Spearman rank correlation, and the R 2 coefficient. These indicate improvement in both the stability and the internal consistency because of the improvements we were able to make after each exam, such as better orientation of the faculty, avoiding the exam writer errors in the station checklists, students becoming more aware about the exam design, avoiding the mistakes made by the previous examinee, and the most important is that the students were stimulated to read about all systems. In this study, we were able to assess the students in all systems, which was mentioned in their curriculum, so, the exam was fair for both students and the examiner by covering the whole subjects. In the comparison of the OSCE scores and the written scores, it was found that the results were distributed in the normal and left skewness ranges; this indicated that students were performing well and were stimulated to read about most of the topics. The small SD also supported the results. The validity of the exam was strong, and we expect achieving very strong validity in the next few years.
One of the most important findings was that there was a defect in cardiology and nephrology system, which was because of students' perception about nephrology system that must be corrected by encouraging them to present more cases. Patients' refusal is another important point that can be corrected by educating the patients about the students and supervision by faculty with preservation of patients' rights.
The results of this study are encouraging for the other clinical departments at the University of Dammam to use the OSCE in the future. The use of the OSCE could aid the internal medicine departments at other colleges improve the course curriculum and bedside teaching, especially because internal medicine is multisystem and students must be skillful and mastering all systems to be a competent physician.
In comparison to other published studies that reported the implementation of the OSCE, this is the only report that introduces this exam in an internal medicine course in details; most of the published reports focused on the reliability and validity of the exam, feedback, and gender differences, whereas a few discussed the defect of their courses and curriculum, which is one of the most important points for undergraduate students and part of a university's mission and vision. The OSCE can be considered as a teaching tool. [30] This study showed improvement in conducting the OSCE through experience, which was reflected by the improvement in the reliability indexes after each exam. This improvement occurred over a short period compared to other published reports. A final point worth noting is that although the exam occurred on different days, this did not affect the validity of the exam, a result that few studies have reported. [25] In the future, more studies must be conducted at a variety of medical universities to improve the curriculum and course development to graduate competent physicians.
Limitations
First, this is a single department and institute study, which involved only fifth-year medical students who agreed to the new examination format. The students in their final year did not participate due to the potential stress and lack of awareness with the approach of the exam. Second, the examiners were not the same for the period of the exam due to their commitments with clinics and inpatient services. Third, the topic of management was omitted from the exam even though it is included in the curriculum. Finally, the distribution of students was dependent on their registration in the university, which resulted in the difference in the number of students enrolled for each course.
Conclusion
The OSCE is the gold standard for student assessment and more reliable and valid than the traditional style of exam (long/short cases). It is fair to both students and faculty. The OSCE can stimulate students to read more than the old exam style and, eventually, it will replace the old style worldwide.
Similar studies should be conducted in all clinical departments and other medical schools to further understand the strengths and weaknesses of the exam style and to identify the courses needing improvement. Such research can lead to competent physicians and future consultants.
